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CHARACTREATION OF ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE (SITE) 
GLOVEBOXES - JHB-0 1 1-0 1 

The Site has characterized gloveboxes (GBs), as described below, to be non-hazardous waste. The Site 
requests your concurrence with this determination. The basis for the Site’s analysis is twofold: first, a 
determination that the monolithic waste form, as disposed, does not exhibit a characteristic of hazardous 
waste in relation to the regulatory criteria; second, that the waste form as disposed falls below the 
regulatory threshold for lead (5 mg/L). 

Safety Considerations. Significant levels of plutonium contamination (primarily alpha radiation) are 
known to remain within GBs, even after extensive decontamination efforts. Removal of leaded 
components from gloveboxes exposes decontamination and decommissioning (D&D) workers directly to 
these contamination hazards, prolongs exposure to external radiation sources in the work area, and 
presents serious potential for industrial injury. These potential radiation exposures are especially 
significant in relation to removal of windows, which cannot be accomplished without a substantia1 breach 
of the containment of alpha contamination otherwise provided by the GB. These potential exposures to 
radiation hazards should be avoided unless the environmental regulations require component removal. 
Therefore, because of these significant safety considerations, these GBs wjll not be further dismantled for 
disposal. 

Description of Gloveboxes. Glovebox-equivalents are approximately 4’ x 4’ x 10’ stainless steel 
carcasses‘, from which lead shielding has been removed but leaded glass windows remain intact in the 
stainless steel frame. (The stainless steel carcass, itself, contains no hazardous waste and no hazardous 
constituent.) It weighs approximately 1,650 pounds, including windows. GBs contain various ports, 
which house gloves and plastic, tape or metal covers. On average, six leaded glass windows are attached 

Many GBs are larger than this originally; however, large boxes will be cut to this size to fit inside of cargo I 

containers for transportation and disposal. For planning and discussion purposes, these are referred to as “GB- 
equivalents’’. The number and size of windows is variable; for characterization purpose< ndminally a GB- 
equivalent will contain six leaded glass windows, each weighing approximately 20 pounds. 
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in the stainless steel frame, encased in a rubber gasket. The windows are approximately 1.5 cm thick, 
consisting of two outer plates of non-lead bearing soddsafety glass (3.0 mm each) surrounding an inner 
layer of leaded glass (7.3 mm). These were manufactured as a single piece of glass and are not separable 
plates. 

Gloveboxes, as disposed, may contain additional leaded components, but only if the total mass balance 
calculation for lead in the particular GB as disposed is below the regulatory threshhold. (See discussion, 
below.) 

Criteria for Identifying the Characteristics of Hazardous Waste. The regulatory criteria for 
identifymg hazardous characteristics are informative. 6 CCR 1007-3 0 261.10 establishes the criteria as: 

. 

(1) A solid waste that exhibits the characteristic may: 
(i) Cause, or significantly contribute to, an increase in mortality or an increase in serious 
irreversible, or incapacitating reversible, illness; or 
(ii) Pose a substantial present or potential hyard to human health or the environment 
when it is improperly treated, stored, transported, disposed of or otherwise managed. 

Although not directly pertinent because toxicity has already been established as a characteristic for 
hazardous waste, the rationale underlying the regulatory criteria is instructive. The gloveboxes, as 
disposed, do not meet these criteria: the leaded component of the GB will not cause or present a hazard to 
human health or the environment. This statement is based upon the structural integrity of the glass as 
well as the physical composition of the glass, and the low bioavailability of lead in this form. See report 
of Structural Integrity Test’, Attachment 1, Southwest Research Institute, September 4,2001, which 
reports that only debris and small pieces of the exterior safety glass broke apart from the “monolithic” 
window. See also, Attachment 2, Laboratory Report, Dr. John W. Drexler, Laboratory For 
Environmental and Geological Studies, University of Colorado, August 14,2001 for greater detail about 
the physical composition of the window, its low potential for leaching and the low relative bioavailability 
of lead in this form. (In fact, Dr. Drexler’s findings indicate that lead in this waste form (at particle sizes 
2 1.0 g) would be less bioavailable than lead in mining overburden (slag) which has been exempted from 
the definition of hazardous waste.) 

Furthermore, it is worth noting that the management of these GBs, if disposed as low level waste, would‘ 
be accomplished in accordance with the requirements for disposal of other low-level radioactive wastes at 
a facility operated by the United States Department of Energy. Thus, any concern for a mismanagement 
scenario is minimal. 

The second criteria for determining a hazardous characteristic, 6 CCR 1007-3, 6 26 1.10 is: 
(2) A characteristic can be: 

(i) Measured by an available standardized test method which is reasonably within the 
capability of generators of solid waste or private sector laboratories that are available to 
serve generators of solid waste; or 
(ii) Reasonably detected by generators of solid waste through their knowledge of their 
waste. 

The EP Toxicity Test provided a method to determine sample sizes for “monolithic wastes”. It required 
leaching pieces of the “monolith” that were broken away in the course of a Structural Integrity Test. Although the 
Structural Integrity Test is not specifically authorized by current regulation, it provides an objective basis for 
evaluating the structural strength of the GB windows. 

2 
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As discussed below, the reason characterization of this particular waste is so laborious is that it cannot be 
measured by an available standardized test method. 

The Glovebox-equivalents fall below the regulatory threshold for lead (5 mg/L). 
I 

The gloveboxes cannot be directly measured by a standardized test method. Thus, the basis for a waste 
characterization is, of necessity, based upon the best available information, namely a combination of 
process knowledge and analytical data. Based upon the full range of available information, the 
gloveboxes, as generated, fall below the regulatory threshold for lead (5 ppm). They are not hazardous 
waste, accordingly. 

The Toxicity Characteristic Leaching Procedure (TCLP) is the analytical methodology authorized by 
regulation for assessment of the toxicity characteristic, 6 CCR 1007-3 $9 262.1 l(c)(l), 261.24(a). The 
determination whether a waste is hazardous for toxicity is based upon leaching the “extract from a 
representative sample of the waste ”. The generated waste is a glovebox-equivalent, namely 1650 pounds 
of stainless steel including 120 pounds of glass as an integral part of the assembly. Because of the nature 
of the waste stream, one cannot size-reduce and take a representative sample. Therefore, TCLP analysis 
cannot be performed on the waste. Even if a TCLP could be run on this waste, it would not provide 
an accurate representation of the waste as disposed. 

I 
I 

I 
I 

A representative sample of this waste form, as generated, cannot be selected because the GB-equivalent 
will be disposed intact as a monolith. Due to the monolithic nature of the waste for disposal a basis for 
waste characterization other than TCLP is warranted. 

As an alternative to a TCLP evaluation, the use of process knowledge €or waste characterization is 
authorized, 6 CCR 1007-3 6 262.1 l(c)(2), 40 CFR $262.1 l(c)(2). In this instance, the Site’s process 
knowledge includes a combination of information about the waste form itself and various analyses which 
have been conducted to provide the best evidence of the window’s characteristics. This information 
provides a basis for characterization of the waste as generated, i.e., the GB. First, the Site’s process 
knowledge of these gloveboxes includes knowledge about the physical composition of the glass and 
knowledge that lead is physically bound up in the chemical structure of this glass, presenting a low 
potential for leaching. See Attachments 1 and 2. Second, leach results from a variety of samples of the 
leaded glass windows are available. (Note: these results are not presented as an alternative methodology, 
but as acceptable process knowledge about the waste form as generated, i.e., a GB containing windows 
which have strong structural integrity.) 

A leach test of an entire glovebox window (glass only) was conducted, following the TCLP procedure in 
all respects except size reduction (Samples 1 and 2). Leach results fi-om entire windows are 
representative of this component of the waste because it is it is not anticipated that the windows will break 
apart in a disposal environment. (See Attachment 1) The same samples (glass only) were leached for a 
second 24-hour period (Samples 3 and 4). Another representative window (entire new glass plus rubber 
gasket) was leached, in accordance with the TCLP protocol except as to size reduction (Samples 5 and 6). 
Another representative window (entire old glass plus rubber gasket) was leached, in accordance with the 

3 
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TCLP protocol except as to size reduction (Samples 7 and 8). A bioavailability leach test3 was conducted 
by Dr. Drexler of a l.Ocm particle size (Sample 9). . 

Sample 9 presents the worst reasonably anticipated case as it is based upon a 1 .O cm fragment size. The 
analytical results from the other window samples reasonably bracket the amount of lead one would expect 
to leach from the window and, therefore, from the glovebox itself. 

The following formula is used to calculate the mass balance of lead in a GB-equivalent. 

(120pounds of gloveboxglass) 
( 1  530poundsof glovebox+ 120pounds of gloveboxglass) 
The analytical results and mass balance calculation for each sample are summarized as follows4: 

x xmglLPb = y m g l L P b h e  

Analytical . Mass Balance Analytical Mass Balance 
Value for Pb Calculation of Pb Value for Pb Calculation of Pb 
(mg/L) (mg/Lj ( m a )  (mg/L) 

Sample 1 50 PPm 3.6363 Sample 6 0.1 ppm 0.0073 
Sample 2 49 PPm 3.5636 Sample 7 2.8 ppm 0.2036 

Sample 4 27 PPm 1.9636 Sample 9 14.5 ppm 1.0545 
Sample 5 0.3 ppm 0.0218 

Sample 3 24 PPm 1.7454 Sample 8 2.7 ppm 0.1964 

All mass balance calculations (excluding Sample 9 for the reasons noted above) fall below the regulatory 
threshold for lead (5 mg/L). Samples 5 through 8 present the best evidence of the waste characterization 
of GB-equivalents, as those results are derived from windows that most closely match the physical form 
of the waste as generated. Thus, the GB-equivalent, as disposed, is not a hazardous waste. 

If a particular GB, as generated, contains leaded components that are significantly different from the 
described GB-equivalent, a mass balance calculation will be required that evaluates all leaded 
components; if below the regulatory threshold in accordance with this manner of calculation, the GB will 
be characterized as non-hazardous waste. 
Conclusion. 

The Site has concluded that the described glovebox-equivalents are not hazardous waste. This conclusion 
is based upon the rationale underlying the criteria for determining hazardous waste characteristics. It is 
also based upon a combination of process knowledge and analytwal information about the characteristics 
of the leaded glass windows when disposed as a part of the glovebox-equivalent. A mass balance 
calculation of lead in the glovebox-equivalent waste form yields results below the regulatory threshold for 

Dr Drexler’s Simplified Bioaccessibility Test (more fully described in Attachment 2) is hnctionally equivalent to 
the EPA Region VI11 Swine Test Method. (This method assesses how much lead will be absorbed if a human 
directly ingests the material). By this methodology, a sample of the GB glass was prepared with a size of > 1 cm 
(coarse sample) and subjected to an extraction fluid of HCl (PH 1.5) at 98 degrees for one hour. 

Analytical data for samples 1 through 8 is provided as Attachment 3. Dr. Drexler’s report regarding sample 9 is 4 

provided as Attachment 2. 
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lead (5  m&). This demonstrates that gloveboxequivalents are not a hazardous waste. As such, the Site 
intends to seek approval for disposition of gloveboxequivalents as low level waste without further 
dismantling. Similarly, the Site will perform mass balance calculations to characterize gloveboxes that 
differ from the GB-equivalent; and if non-hazardous, approval for disposition of these as low level waste 
will be sought. 

The Site requests your concurrence that the gloveboxequivalents are not hazardous waste. 

Environmental Manager 
Kaiser-Hill Company, LLC 

.Attachments: 
As Stated 

cc: 
James Hindman - CDPHE 
Joe Legare - DOE-RFFO 



Attachment 1 
JHB-011-01 
Page 1 of 11 

- , I _  - _ . -  

S 0 U T " H W E S T  R E S E A R C H  I N S T I T L  
6220 CULEBRA ROAD POST OFFICE DRAWER 28510 0 SAN ANTONIO. TEXAS 78228-0510. USA 0 (210) 684-51 11 0 WWW.SWRI.ORG 

Chemistry and Chemical Engineering Division 
Department of Analytical and Environmental Chemistry 

September 4,2001 @ 
h4.r. Pat Preese 

Kaiser-Hill Company, LLC - Analytical Services 
Rocky Flats Environmental Technology Site 
Building T130C 
State Highway 93 and Cactus Road 
Arvada, CO 80007 

..- 

Subject: Narrative 
RIN: OlC0207 
Purchase Order: DADOlANA 
SDG Number: 166635 
SwRI Project Number: 01 .O4756.01.006 
SwRI Work Order Number: 20806 
Samples Received: August 23,2001 

Dear h4r. Preese, 

Enclosed please find the analytical data for the above referenced project. 

If you should have any questions, please do not hesitate to call me at (210) 522-2356. 

Sincerely, 

Mike Dammann 
Manager 

APPRO W: 
I 

I Reza Karimi, Ph.D. 
I Director 
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SwRI ID Customer ID SwRI ID 
166635 OlCO207-1 166636 

6. 

7. 

Customer ID 
OlCO207-2 

7 

. I  

SAMPLE DATA PACKAGE COVER PAGE 

Laboratory Name: Southwest Research Institute 

Laboratory Code: SwRI 

Report'ldentification Number: 01C0207 

Laboratory Report Identification: Mol 

Line Item Codes: TR01A251 

Site Sample Numbers: 

Sample Matrix: Solid 
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SOUTHWEST RESEARCH INSTITUTE 
CLIENT: KAISER HILL 
WORK ORDER: 20806 

VTSR: AUGUST 23,2001 
PROJECT#: 01.04756.01.006 

SDG: 166635(01C0207- 1) 

NARRATIVE 

. .. . 



CLIENT:KAISER HILL 
PROJEXT NO. 04756.01.006 
SDG: 166635 
PAGE 1 

SwRl ID Customer ID SwRI ID 
166635 OlCO207-1 166636 

000081' 

Customer ID 
OlCO207-2 

1. Two (2) solid samples were submitted for Metals analysis: 

METALS ANALYSIS 

Testing of samples was done in accordance of 1310A section 7.10 Structural Integrity 

The test apparatus used was identical with the method except that the bottom holder was 
Procedure. 

modified for the length and shape of the test specimens. The elastimeric material was also not 
placed all the way to the top of the specimen (see attached photos and table) to allow the hammer 
full access to the top of the glass. 

"I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. Release of the data contained in this hardcopy data package has been authorized by 
the Director or his designee, as verified by the following signature. This report shall not be 
reproduced except in full, without the written approval of SwRI." 

I / /  - / /  . -'/ 

I M n n  Boyd, 
- 1  

Date 
I 
I Manager, Quality Assurance Unit 
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SOUTHWEST RESEARCH INSTITUTE 
CLIENT: KAISER HILL 
WORK ORDER: 20806 

VTSR: AUGUST 23,2001 
PROJECT#: 01.04756.01.006 

SDG: 166635(01C0207-1) 

CHAIN OF CUSTODY 



Enabling Technology, Inc 
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

C.O.C. # 

OlC0207#001 

ue acid preserved samples DOT hazardous per 40 CFR 
ue other known hazardous substances present? YES o n  

136.3 Table II? YES 

T v i c e  (timddate) 
ampler(s) 

1N 

roiect Title 
0 1 C0207 

I* ** ** 

Telephone No. ContaetlRequester 
TRICE c o w  /BOB CATHEL 249016880 

Sampling Origin Purchase OrderKharge Code 
B7761777 

Logbook No. 
DADOlANA 

Ice Chest No. Temp. 

W 

Matrix . ' Customer 
Number Bottle No. Date Time Location 

31 C0207- 
301.001 

Containa 
(Size/type/quaUtity) 

NIA I1 
I 

31 C0207- 
002.001 

Preservative ; 
Packing Sample Analysis 

TR01A251 (Leaded Glass Structural Integrity Test) [Rush] None 

None 

I 
NIA I1 

2 TR01A251 (Leaded Glass Structural Integrity Test) [Rush] None 
None 

0776/777 I I b/ I k I 

Relinquished By: / 

I 2 

I '  I 

I I 
a 

D a t J T i e  Received By: D a t J T i e  I Relinquished By: 

I 

Relinquished By: D a t J T i e  Received By: D a t J T i c  

I 
FINAL SAMPLE Disposal Method (e.&, returned to customer, disposed of per lab procedure, used in analytical process) , DISPOSITION 

Daf=ie Reliiuished By: DatJTime Received By: 

C 
Relinquished By: Datflimc Received By: 

Disposed By 



SAMPLE LOG-IN SHEET 

Lab Name 

~ m ~ v e d  By (Print Name) 
S o u t h w e s t  R e s e a r c h  I n s t i t u t e  - ad 3-7 Log-in Date 

08/23/2001 1 

_.- 

custody -(s) 

Case Number ' k p l e  Delivery Group No 

Custody Seal NOS. 

EPA Sample # 

1CO207-1 

1CO207-2 

Chain-of Custody Records 

Remarks: ! 
Condition of Sample 

Shipment, etc 

Corresponding 

Sample Tag # Assigned Lab # 

' I  
NONE 166635 INTACT 

NONE 166636 INTACT 
i 

TrafIic Reports 
or Packing Lists 
Airbill 

Airbill No. 

Sample Tags 

Sample Tag Numbers 

Sample Condition 

Cooler Temperature 

Does Information 
on custody 
records, -IC 

sample tags 
agree?; 

Date Received at Lab 

reports. and 

Time Received 

r e s e n  Absent* 
=Broken 

-~bs e n t  

P r e s e n t  - 
A i r b i l l / S t i c k e r  
-Absent* 

453321277660 

Present- 

Custody 

In tac t /Broken*/  
Leaking 

22c 

08/23 /2001 

09: 10 :oo 

Sample Transfer 

L . d  
Icmcuon 

I .  

Contact SMO and a p h  record of resolution 

I 

! 
I I I 

i 

Reviewed By Logbook No. Work Order (20806) 
Y 

I 

Logbook Page No. #'07 7 & s#-l i l b t e  : QS 
L'- 

FORM DC-1 OLM04.2 



METALS ANALYSIS 

SOUTHWEST RESEARCH INSTITUTE 
CLIENT: KAISER HILL 
WORK ORDER: 20806 

VTSR: AUGUST 23,2001 
PROJECT#: 01.04756.01.006 

SDG: 166635(01C0207-1) 
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Kaiser Hill 
Project ## 01.04756.01.006 

SwFU Lab Weight Weight 
Customer ID System ID Before after test 

0 1C0207 - 1 166635 115.9228 gm 115.6379 gm 

0 1CO207-2 166636 368.43 gm 367.39 grn 

~ OlCO207-2 (Cut) 166636 (2 718") 116.1 162 gm 113.5908 gm 

September 4,2001 
Southwest Research Institute 

Loose sample 
after test 

0.2841 gm 

1.0311 gm 

2.5252 gm 

Testing in Accordance of 1310A section 7.10 Structural Integrity 

! 

. .  
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LABORATORY REPORT 

Characterization of a Multi-Layer Glass Plate for Lead 
Bioaccessability and Bioavailability 

\ 

For 

Kaiser Hill Company 

August 14, 2001 

Dr. John. W. Drexler 

University of Colorado 
Boulder, CO. 803 09 

Laboratory for Environmental and Geological Studies 

(303) 492-5251 



The 1.5 cm thick glass plate consists of two outer plates of non 

lead-bearing soda glass surrounding an inner plate of leaded (-61 
I 

wt% Pb) glass. The lead is uniformly distributed within the 

vitrified material. Intact the plates, which compose the windows 

(whose edges are sealed by rubber gaskets) of several glove 

boxes, have a relative bioavailability for lead of less than 1%. 

krrther, in this physical state they would have a very limited 

impact on groundwater systems. It is my opinion that the plates 

surface area size and physical structure make significant 

leaching of lead highly unlikely in a disposal environment. 

INTRODUCTION 

A sample of a multi-layered glass plate, used in glove boxes at 

the Rocky Flats Environmental Technology Site, was delivered to 

the laboratory for lead speciation and invitro bioavailability. 

The plated glass is composed of a 73mm layer thick leaded glass 
5lb 7.3 mn? 

bonded between two 30 mm thick layers of lead-free glass, Figure 

\ s13 3.0 rnM 

I '  



1. A representative split of each layer was collected for the 

invitro bioassay and a polished cross section was prepared for 

EMPA analyses. 

Figure 1. Cross section of multi-layer glass plate. The two dark- 
green outer plates are lead free and the inner (light green) 
plate contains approximately 61 wt% lead. 

I 



METHODS 

Spe ci a t i on 

Lead speciation was conducted on a JOEL 8600 electron 

microprobe (EMPA) at the Laboratory for Geological Studies at 

the University of Colorado following the laboratory's SOP. 

Representative backscatter photomicrographs (BSPM) and x-ray "dot 

maps" illustrating sample characteristics were acquired. Major 

elemental analyses were conducted following standard EMPA 

techniques using certified standards. Accuracy is evaluated on 

counting statistics and standard reproducibility and reported as 

minimum detection limits (MDL), Tables 1 and 2. 
, 

INVITRO PROCEDURE 

Evaluation of bioavailabilty, visa vi gastrointestinal 

adsorption, was conducted using the method developed at the 

University of Colorado, Boulder and calibrated to EPA's Region 

VI11 Swine Model Drexler, 1997, Drexler, 1998, and Drexler 

et.al., 2002. The method has a high level of correlation to the 

Swine Model for lead (r=0.96). 

The method follows a carefully designed laboratory SOP, which is . 



available on request. The procedure uses 1.0 grams of the c250pm 

size fraction. This material is placed in 125ml wide-mouth HDPE 

bottles along with lOOml of 1.5 pH extraction solution. The 

mixture is rotated end-on-end at 37OC in a water bath for one 

hour. After one hour lOml of sample is removed, filtered 

(0.45pm), and analyzed for lead following Method 6010B. Results 

from this extraction procedure are then used to calculate 

bioavailable lead from the bulk c250pm concentrations. 

Quality assurance for the invitro bioavailability procedure 

consists of: 

Regent Blank 1:lO 
Bottle Spike 1:20 
Blank Spike 1:20 
Duplicate Sample 1:lO 
Matrix Spikes 1:lO 
LCS 1:20 

Control limits and corrective actions are described in the QAPP 

DISCUSSION 

Physical Form 

Speciation of the lead form using EMPA revealed that the lead is 

homogeneously distributed within the glass structure, as is 

supported by a backscatter photomicrograph, and x-ray "dot map" 



distributions of the same section, Figure 2 A and B, 

respectively. As a waste one could consider it to be vitrified. 

The leaded glass's bulk composition, Table 1, indicates it 

contains approximately 66 weight percent PbO, with additional 

SiO, (31%) and BaO (4%).(NOTE: The lead in the glass does not 

occur chemically as lead oxide (PbO) but is found as Pb+2 ions 

acting as network modifying cations filling the large holes 

between each Si/O tetrahedron. The chemical formula for the glass 

is most likely PbSizOs.) Unlike slag (a waste-glass from 

smelting) this inner glass 

B. 

Figure 2. 
(leaded) and outer (lead-free) glass. B) X-ray 'dot map" showing 
lead distribution in two glasses. 

A) Backscatter photomicrograph of both the inner 



contains NO isolated forms of lead oxide, carbonate, or sulfide 

which can often increase their lead bioavailability. The lead 

atoms of this inner glass are forming links between silicon and 

oxygen tetrahedra, as depicted in Figure 3. Therefore lead 

migration (diffusion) will primarily be dependent on hydrogen 

diffusion into the glass structure. Glasses of this type are 

generally very resistant to leaching by water, less than 2% 

solubility (Haghjoo and McCauley, 1983), but can be readily 
. 

attacked by acid media. 

Figure 3 .  Schematic of leaded glass structure illustrating 
the lack of symmetry to the structure and the tetrahedral 
bonding. (Note the lead atoms would be significantly larger than 
those depicted in this figure). 



Bioavailability 

The outer glass has a bulk composition, Table 2, similar to most 

standard soda glasses. By definition, the bioavailable particle- 

size fraction of a waste is the e250 micron fraction. Therefore 

by definition, the intact plated glass would not be bioavailable. 

However, for this study, the bioassay was run on three separate 

sample splits formed by drastically reducing its particle size. 

The first two splits (one each of the outer and inner glasses) 

were ground to produce a particle-size fraction <250 microns 

(0.25mm). The third was a coarse split of the inner glass with 

particle size of > 1.0 cm. One should interpret these results as 

worst case. Bioavailability results listed in Table 3 indicate 

the inner (leaded) glass (at c 250 micron particle-size) has a 

30% relative bioavailability (RBA), note that this is not 

significantly greater than that for the outer (standard, soda- 

- 

glass, 20% RBA). A s  expected the RBA for the coarse split of the 

inner glass was significantly reduced to 0.2%. 

For comparison, these results have been overlain on to the invivo 

results from the EPA Region VI11 swine study, Figure 4 .  The Flats 

glass (at e 2 5 0  microns) would be considered to have low lead 

bioavailability, lying significantly below the EPA default of 60% 



J 

I 
I \ 

used in the IUBK model. (The fact that the glass is below the 

I U B K  model default is only pointed out to illustrate its low 

bioavailability compared to many contaminated materials and that 

one could lower the models RBA factor, thus predicting lower 

blood leads in a given population.) At a particle size of 1.0 cm, 

the bioavailability is near zero. 

Relative Bioavailability (RBA) per Tissue 
120.0 (Rank Ordered) 1 ". . .  A -Pt Est. 

-*- Blood b 
a, .: . . .  . .  : . 100.0 . ~ . 

n o  
4 6 8 I O  12 14 16 10 20 0 2 

Test Materials 

Figure 4 .  Comparison of Flats glass to other waste materials used 
in EPA Region VI11 swine model. 
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Table 1. EMPA analyses of Inner glass. 

1 
2 
3 
4 
5 
6 
7 
8 

~ 9 
10 

Average 
St.Dev 

MDL 

BaO 

4.05 
4.17 
4.1 1 
4.26 
4.18 
4.28 
4.19 
4.47 
4.36 
4.37 

4.24 
0.1291 

0.1 

PbO# 

66.03 
66.41 
65.65 
66.22 
66.54 
66.44 
65.16 
66.95 
66.04 
65.96 

66.14 
0.4989 

0.17 

Ti02* 

0.00 
0.00 
0.00 
0.00 
0.07 
0.00 
0.08 
0.04 
0.00 
0.00 

0.02 
0.0316 

0.12 

Oxide Wt% 

K20 

0.61 
0.61 
0.62 
0.62 
0.59 
0.61 
0.59 
0.57 
0.57 
0.60 

0.60 
0.0185 

0.02 

si02 

30.47 
30.53 
30.81 
30.75 
30.90 
31.18 
30.77 
30.69 
30.56 
30.67 

30.73 
0.2059 

0.05 

Na20 

0.01 
0.03 
0.04 
0.05 
0.00 
0.04 
0.04 
0.01 
0.05 
0.02 

0.03 
0.0177 

0.00 

MgO* 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.0000 

0.02 

A1203 

0.05 
0.05 
0.07 
0.06 
0.05 
0.06 
0.06 
0.05 
.0.06 
0.04 

0.06 
0.0080 

0.02 

CaO* 

0.00 
0.00 
0.02 
0.01 
0.00 
0.00 
0.01 
0.01 
0.01 
0.00 

0.01 
0.0070 

0.03 

Total 

101.22 
101.80 
101.32 
101.96 
102.34 
102.61 
100.88 
102.80 
101.64 
101.65 

101.82 
0.61 73 

* Values below MDL. Results of ICP/MS analyses indicate 274, 18,303, and 44,510 mg/kg respectively 

# Note: The lead in the glass does not occur chemically al lead oxide (PbO), but is found as Pb+2 ions 
acting as network modifying cations filling large holes between each Silo tetrahedron. 



Table 2. EMPA analyses of Outer glass. 

Pt# 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Average 
St.Dev 

MDL 

BaO" 

0.00 
0.00 
0.00 
0.08 
0.00 
0.05 
0.02 
0.00 
0.04 
0.05 
0.00 

0.02 
0.0292 

0.1 

PbO",# Ti02* 

0.04 0.02 
0.04 0.09 
0.03 0.08 
0.06 0.01 
0.08 0.00 
0.00 0.08 
0.02 0.06 
0.01 0.21 
0.00 0.07 
0.02 0.07 
0.07 0.1 1 

0.03 0.07 
0.0267 0.0568 

0.17 0.12 

Oxide Wt% 

K20 

0.1 1 
0.19 
0.10 
0.19 
0.1 1 
0.22 
0.09 
0.20 
0.12 
0.19 
0.20 

0.16 
0.0488 

0.02 

Si02 Na2O 

74.35 6.78 
75.15 6.80 
74.13 6.72 
74.99 6.76 
75.16 6.75 
75.62 6.83 
75.12 6.78 
75.36 6.93 
75.63 7.07 
75.57 6.98 
74.90 6.63 

75.09 6.82 
0.4899 0.1 259 

0.05 0.00 

MgO AI203 CaO Total 'B203* 

3.89 0.71 8.19 
3.85 0.73 8.20 
3.95 0.73 8.21 
3.95 0.72 8.25 
3.97 0.73 8.22 
3.88 0.70 8.17 
3.81 0.74 8.21 
3.95 0.71 8.18 
3.94 0.70 8.24 
4.03 0.68 8.24 
3.90 0.70 8.22 

94.09 . 

95.04 
93.96 
95.01 
95.02 
95.55 
94.86 
95.55 
95.82 
95.82 
94.73 

4.91 
3.96 
5.04 
3.99 
3.98 
3.45 
4.14 
3.45 
3.18 
3.18 
4.27 

3.92 0.71 8.21 95.04 3.96 
0.0613 0.0175 0.0256 0.6296 0.6296 

0.02 0.02 0.03 

*Boron determined by difference 
* Values below MDL. Results of ICP/MS analyses indicate 35,590, 70, and 34 mglkg respectively 

# Note: The lead in the glass does not occur chemically ai lead oxide (PbO), but is found as Pb+2 ions 
acting as network modifying cations filling large holes between each Si/O tetrahedron. 



Table 3. lnvitro Relative Bloavailability Results. 

Kaiser Hill/Rocky Flats Leaded Glass 

Rocky Flats . Lab # 

Outer Glass I 

3 
Inner Glass (<250 microns) 2 
Coarse Inner Glass(>l .O cm) 

70 1.002 0.07 0.144 0.1 
615000 1.002 616.23 1879.000 0.1 
615000 1.110 682.54 14.500 0.1 

s .  
pc 
s 
P n 

20.5 
30.5 
0.2 



Attachment 3 
JHB-011-01 
Page 1 of 12 

Cross-References and Laboratory Reports 

Narrative Reference to Laboratory Report Date Lab Sample ID No. 
Sample 1 RFETS Inorganic June 20,2001 oicoi60-00 1 

Analysis Data Package 
66 LL 01C0160-001 D 

01c0 160-002 
01co160-002 

L L  August 7,2001 OlC0183-001 

L L  LL 

LL 

Sample 2 
Sample 3 
Sample 4 
Sample 5 
Samde 6 

6' I 

L L  01C0183-001 D LL 

6 6  66 01 CO 183-002 
LL L L  OlC0183-002 D Sample 7 

Sample 8 

Designated laboratory reports are attached. 



ROCKY U T S  ENVIRONMENTAIL TECHIVOLOGY SITE 

INORGANC ANALYSIS DATA PACKAGE 

Cover Page 

lab Name: Rocky Flats SDGNo : JUN13 

QC Report Number : -6 130 1 

Lab Sample ID’S begimhg with “X” arc ECLP Extracts. 

coc 
No. LnbSmpleID. APOSampkID. DCK1.lPW -er NO. - 
1 01co16o-O01 01CO16oM)1.001 Bldg. 77’7 SolidSaxnplc none 
- 
2 OlCO16M)ol D 01CO160-00L.002 Bldg. 777 Solid Sample none 
3 01C016(Mo2 . 01CO160-002.001 Bldg. 777 Solid Sample nonc 

4 OlC016M)O2 b OlC016Mx)2.0M Slag. 777 Soliddsample + uone 

WaTICP aidcmmfcomctionDappli47 (yh):YES WMC ICP bawd c~rrections applied? oT/N): YES 

. .  



Porn 1 
INORGAMC ANALY!iXS DATA SHEET 

Lab Name: RWFIatS 

F Concentration 
A n a l y t C  (mgllL) C - 

Aluminum 0.46 

Lab Sample XD; 

Matlif: AQUEOUS SDGNo: m13 
Date Sampled: 06/13/2001 QC Report No: SP06130I 
Raccipt Date: 06/13/2001 

vo solids n/a 

OX~160-001 (Bldg. 777 Solid Sample) 

Elements Identified and Measnred 

Q DatdTirne Analyled Prep Date M 

06/19/2001 1331 06/19/2001 P 
- 

Antimony 
Asses iC  

BaIiW 

0.10 U 06/19/2001 13:ll 0611 9RMl1 P 
. 0.10 U 06/19/2001 13:11 06/1912001 P 
3.3 06/19/2001 13:ll 06/19/2001 Y 

cadmium 
calcium 

0.010 J U  06/19/2001 13:11 OM1 9/2001 P 
0.54 ] B  06/19/2001 13:ll OM19/2001 P - 

Chromium 0.050 U 06/19/2001 13:ll 06/19/2001 I P 
cobalt 0.050 U 0611 9noai I 3: 1.1 06/19/2001 P 
Coppet 0.050 U 06/19/2001 13:ll 06/19/2001 P 
Iron 
Lead 
. Mamcsium 

0.14 B 06~19/2001 13;ll 06/19/2001 P 
50. . 06/19/200~ 13:ll 06/19/2001 P 
020 U 06/19)2001 13:11 . 06/19h(lol P 

Mwiw= 
MolvbdenUm 

0.010 U 06119/2001 13:11 06/19/2001 ' P 
0.050 U 06/19/2091 13:ll 06/19/2001 P 

~ 

Color Before: colorlf;ss 

Color After: colorless 
TexNm; 

Commchtrr 

- 

~~ 

Nickel 0.040 u 06/19/2003 13:11 06/19/2001 P 
' 0.50 U 06/19/2001 13;11 OW1 912001 P 

selenium 0.10 U 06/19/2001 13:ll 06/19m1 P 
si lva  0.030 U 06/19/2001 13:11 ' 06/19/200X P 
Strontium 0.025 B '  06/19/2001 13:ll 06/19/2001 P 

ClatityAfter: clcar 
Artifacts: 

Thallium 0.10 I u l  I 064 9k2001 I. 3:ll 06/19/2001 I P  . 
Titanium 
VanadiW 
Zinc 

0.020 . U W1912001 1391 oSn9/2dOl P 
0.050 U 06/19/2001 13:ll 06/19/2001 P 
0.085 B 06/19/2001 13111 06/19/2001 P 



FoIm 1 

Concentration 
C 

Alamirmm 0.37 B 
(m&) - Analyte 

Lab Name: Rocky Mats 
h b  Sample KD: 
Matrix: AQUEOUS SDGNo: m 1 3  

01CO160-001 D (IBIdg. 777,Solid Sample) 

Q DetelTimeAnalyzed PrepDate M - 
06/19/2001 1323 06/19/2001 P 

Datesunpled: 06/13/2001 ' 

~~~ 

AlltilllCJlIy 0.10 U 06/19/2001 1323 06/19/2001 P 
Arsenic 0.10 u 06/19/2001 1323 06/19/2001 P 
BariMl 3.2 06/19/2001 1323 0611 9OOO1 P 
Beryllium 0.0050 U 06/19/2001 1323 06/19/2001 . P 

I 

/ 

cddmium I 0.010 U 06/19/2001 1323 06119/2001 P 

QC Repod No: SD06 130 1 

I CelCiUm 0.43 

chmmiun\ 0.050 

Receipt Date: 06/13/2001 

06/l9/2001 1323 06/19/2001 I P  
u W19R001 1323 06~19i2001 I P  
B 

YO Solids d a  

Cobalt 

copper 
h-on 

0.050 U 06/19/2003 1323 06/19/2001 P 
0.050 U 06/19h001 1323 W19ROO1 P 
0.11 B 06/19/2 Do 1 13:23 W19Ro01 P 

Lead 49. 06/19/2001 1323 06/19/2001 P 
h!tawxiunl 4 0.20 U 06/19/2001 1323 06/19/2001 P 
M&lgiUlCSC 

Molybdun~m 
Nickel. 

0.010 U W19hOO1 1323 06/19ROOl P 
0.050 U 06/19/2001 1323 06119R001 P 
0.040 ,u 06/19/2001 1323 06/19/2001 P 

Phosphorus 
Selenium ' 

I Titanium I 0.020 I u l  I 06/19/2001 1323 I 06/19hO01 I P 

0. so 1 u  W19RO01 1323 . W19R001 P 
0.10 I w  06/19/2001 1323 06/19/2001 P 

Silver 

strontium 
Thallium 

Color Before colorless . ClsrityBefore: dear . 
Color After: colortess ClarityAfter: dear 

Tcxturc: Artifacts: 

I I 

0.030 U 06/19RO01 1323  06/19/200 1 P 
0.024 13 06119ROO1 1323 06/19/2001 P 
0.10 B 0611912001 1323 06/19/2001 P 

Comments: 

J 

I 

I 

VanSdiUlll 0.050 U 06/19/2001 1323 06/19/2001 a 
z i i  0.078 B 06/19/2001 1323 ~ 9 / 2 0 0 3  P 

L 



Form 1 

INORGANIC ANALYSE3 DATA SHEET 

- 
Concedtratim 

C Q D a t f l m e  Analyzcd Prep Dak M 

Alumimml 0.27 , 8 06/19/2001 13:33 06/19/2001 P 
Antimony 0.10 U 06/19/2001 13:33 06/19/2001 P 
Arsenic 0.10 u .  06/19/2001 13:33 06/19Do01 P 
Barium 1.6 06/19/2001 13:33 06/19/2001 P 
EkrYllirm o.ooso 'U 06/19/2001 13:33 0611 912001. P 

- - Analyte (m?m 

Lab Name: Rocky Flap 
Lnb Sample ID: 
Matrix:. AQUEOUS -NO: 

Date Sampled; 06/13/2003. QC Repod No: SDO6 1301 

Receipt Date: 06/13/2001 

Yo Solids n/a 

01CO160-002 (Bldg. 777 SolidSample) 

Elements Identified atad Measured 

C~dXIliUIIl 

Calcium 
Chromium 
cobalt 

0.010 U 06/19/2001 13:33 06/19/2001 P 
0.20 U 06/19/2001 13:33 06/19ROOI P 
0.050 U 06/19/2001 1333 06/19/2001 P 
0.050 U 06/19/2001 13:33 06/19h001 P 

_- 
I Copper 0.050 

xxon, 0.10 
06/19/2001 P U 06/19/2001 1333 

7.7 06/19/2001 13:33 06/19/2001 P 

Magnesium 
MangUleSe 
Molvbdenum 

0.20 u .  06/19/2001 13:33 . O ~ ~ R O O I  P 
0.010 U 06/19/2001 13:33 0611 Shoo1 P 
0.050 u 06/19/2001 1333 06/19/2001 P 

. INickcl I 0.040 I u I I OSn9DOOl 13:33 I 06/19/2001 I P I 
Phosphorus 
Selenium 
Silver 

0.50 u 06/19/2001 13:33 - 0611 9/2001 P 
0.10 U 06/19~001 13:33 06/1 9noo 1 P 
0.030 YJ 06/19/2001 13:33 06/19/2001 P 

_ _  
strontium ' 

Thallium 
Titanium 

0.011 El 06/19/2001 13:33 06/19/2001 P '  
0.3 1 06/19/2001 13:33 06/l9/2001 P 
0.020 U 06/19/2001 1333 0611 9/2001 R 

Color Before: c&rless Clarity Before: clear 

Color After: colo*s Clarity After: c1-r 

TcxNrc: Artifacts: 

Comments: 

. .  ! 

VUadi& I 0.050 

s m  am 999Z 996 COC XVd SP:60  TOOZ/OZ/90 

u .  06/19/2001 13:33 06/19/2001 P 
zinc 

~~ 

0.050 I u (  06/19Do01 13:33 06/19/2001 I P  



I 

cobalt 

copper 
Iron 
Lead 

c 

INORGANIC ANALYSIS DATA SFfWiT 

0.050 U 06/19/2001 1335 06/19/2001 P 
0.050 U 06/19/2001 1335 OM1 9/2001 P 
0.10 ' u o w m o o 1  13;35 06/19/2001 P 
27. 06/19/2001 1335 06/19/200 1 P 

tab Name: Rocky Flats 
Lab sample 01CO160-002 D @ldg. 777 &lid Sample) 

> 

Magesium 
Nlanganese 
MOlyMenum 

- 

Matrix: 

~~ 

0.20 . W 06/19/2001 13:35 06/19/2001 P 
0.010 u W19RO01 13:35 06/19/2001 P 
0.050 U 0611 SI200 1 € 3:35 06/19/200 1 P 

AQUEOUS 

Nickel 
Wosphorirs 
Seleni\rm 

Date Sampled: 06/13/2001 

Receipt Date: 06/13/2001. 

~ 

0.040 U 06/19/2001 13:35 06/19/2001 P 
0.50 W 06fX9L2001 13:35 064 9/2001 P 
0.10 U 06/19/2001 13:35 06/19/2001 P 

=No: JUN13 

QC Report No: SD061301 

silver 
Strontium 

Thauium 
Ti& 

% SOLids 

0.030 W 06/19/2001 13;35 0611 9000 1 P 
0.01 1 IB 06/19/2001 13:35 0611 9/2001 P 
0.10 U W1912001 1335 ' OM1 sa00 1 P 
0.020 'W W19r;LOOl 13135 0611 9/2001 P 

n/a 

Vanadium 
zinc 

Elements Identi- nnd Measamd 

0.050 U 06/19/2001 13:35 06/19/2001 P 
0.050 ' u.. W19RO01 13:35 W19hOO1 P 

I I I 

I I I P  chromium 0.050 I v l  06/19R001 13;35 1 06/19/2001 

. soom s m  m 



ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

INORGANIC ANALYSIS DATA PACKAGE 

Cover Page 

Lab Name: Rocky Flats SDG No : JUL30 

QC Report Number : SW73001 

Lab Sample 1D'r beginning with "X" are TCLP Extracts. 

coc 
No. Lob Sample ID. APO Sample ID. Description Customer No. 
7 

1 OlCO183-001 01C01S3-001.001 Bldg. 777 Solid Sample ~ Q L ,  4j . O J ~  o jJ /~,R\)G+ none 
2 OIC0183-001D OlC0183-001.002 Bldg. 777 Solid Sample \c, L W ? J I : . M / ~ ~ \ < &  none 
3 01C0183-002 03COlS3-002.001 Bldg. 777 Solid Sample @\A W 707 none 
4 01C0183-002D 01C01S3-002.002 Bldg. 777 Solid Sample [,,I,C\OL> [ d i  q&&f 7 07 

U 

Wcre ICP interdement cotredons applied? (yln): YES were ICP background Correctjonc applied? (YM): yES 

. Comments: 

I hove rm-ewd the following data for the Samples listed above. # 

AnoIyhcal Chemlst Date 

Signature: 
Independent Technlcal Reviewer Date 



Form 1 

INORGANIC ANALYSIS DATA SHEET 
A - '  

Concentration 
Analyte (mgn) C - 

Aluminum . 0.40 U 
Antimony 0.20 U 

Lab Name: Rocky Flats 

Lab Sample ID: 01C0183-001 (Bldg. 777 Solid Sample) NU ui, ;d,& 'i. 5CiSbk 

Q DatelTime Analyzed Prep Date M 

08/07/2001 13:lO 08/06/200 1 P 
08/07/2001 13:lO 08/06/200 1 P 

- 

Matrix: AQUEOUS 

-~ 

Arsenic 
Barium 
Beryllium 

Date Sampled: 07/30/2001 

Receipt Date: 07/30/200 1 

0.20 U 08/07/2001 13:lO 08/06/2001 P 
0.10 U 08/07/2001 13:lO 08/06/2001 P 
0.010 U 08/07/2001 13:lO 08/06/200 1 P 

SDGNo: JUL30 
I QC Report No: SD07300 1 

Cadmium 0.020 

YO Solids d a  

Elements Identified and Measured 

U' 08/07/2001 13:lO 08/06/200 1 P 
Calcium 

chromium 

Cobalt 

Copper 
Iron 

19. B 08/07/2$01 13:lO 08/06/2001 P 
0.10 U 08/07/2001 13:lO 08/06/2001 P 
0.10 U 08/07/2001 13:lO 08/06/2001 P 
0.68 08/07/2001 13:lO 08/06/2001 P 
2.8 08/07/2001 13:lO 08/&/2001 P 

* 

* Lead 0.30 ~ 08/07/2001 13:lO 08/06/2001 P 
Magnesium 

ManganeSe 

Molybdenum 

3.3 B 08/07/2001 13:lO 08/06/2001 P 
0.021 B 08/07/2001 13:lO 08/06/200 1 P 
0.10 U 08/07/2001 13:lO 08/06/2001 P 

b c k e l  I 0.080 I U I I 08/07/2001 13:lO I 08/06/2001 I P I 
Phosphorus 
Selenium 

Silver 

Strontium 

2.1 08/07/2001 13:lO 08/06/2001 P 
0.20 U 08/07/2001 13:lO 08/06/2001 P 
0.060 U 08/07/2001 13: 10 08/06/2001 P 
0.036 B 08/07/2001 13:lO 08/06/2001 P 

Color Before: colorless Clarity Before: clear 

Color After: colorless Clarity After: clear 

Texture: Artifacts: 

Comments: 



P 

Form 1 

INORGANIC ANALYSIS DATA SHEET 
P -  ' 

Lab Sample ID: 01C0183-001D @lag. 777 Solid Sample) 
i Matrix: AQUEOUS SDGNo: JUL~O 

Date Sampled: . 07/30/2001 

Receipt Date: 07/30/2001 

YO Solids n/a 

QC Report No: SD073001 

Elements Identified and Measured 

. . .  

Color Before: colorless Clarity Before: clear 

Color After: colorless Clarity After: clear 

Texture: Artifacts: 

Comments: 

SQA 1D: INOR-01-A1 Report Template: c:\dalarev~eports\WippF I -r6.rpl Form 1. Page 2 of 4 



Form 1 

Concentration 
C 

0.40 U 
0.20 U 

(mg/L) - 

INORGANIC ANALYSIS DATA SHEET 

Q Datemime Analyzed Prep Date M 

08/07/2001 13:29 08/06/2001 P 
08/07/2001 13:29 08‘/06/2001 P 

- 

Lab Name: Rocky Flats 

Lab Sample ID: 

Matrix: AQUEOUS SDGNo: m30 

Date Sampled: 07/30/2001 QC Report NO: SD073001 

Receipt Date: 07/3 0/200 1 

OlC0183-002 (Bldg. 777 Solid Sample) 87’701 C\h & w WJ ( % C > k e t -  

~ 

Arsenic 
BarilUll 

Bervllium 

YO Solids 

0.20 U 08/07/2001 13:29 08/06/2001 P 
0.12 B 08/07/2001 13:29 08/06/2001 P. 
0.010 U 08/07/2001 13:29 08/06/2001 P 

d a  

Cadmium 
Calcium 

chromium 
Cobalt 

Elements Identified and Measured 

0.020 U 08/07/2001 13:29 08/06/200 1 P 
7.3 B 08/Q7/2Q01 13:29 08/06/2001 P 
0.10 U 08/07/2001 13:29 08/06/2001 P 
0.10 U 08/07/2001 13:29 08/06/2001 P 

Analyte 

~- 

Copper 
Iron 
Lead 

* 0.39 08/07/2001 1329 08/06/2001 P 
0.78 08/07/2001 1329 08/06/2OO 1 P 
2.8’ 08/07/2001 13:29 08/06/2001 P * 

~ 

Magnesium 
Manganese 
Molybdenum 

5.5 B 08/07/2001 13:29 08/06l2001 P 
0.033 B 08/07/2001 13:29 08/06/2001 P 
0.10 U 08/07/2001 13:29 08/06/2001 P 

Phosphorus 
Selenium 

Silver 

Strontium 

1.3 B 08/07/2001 13:29 08/06/2001 P 
0.20 U 08/07/2001 13:29 08/06/200 1 P 
0.060 U 08/07/2001 13:29 08/06/2001 P 
0.020 U 08/07/2001 13:29 08/06/2001 P 

I 0.080 I u l  I 08/07/2001 13:29 I 08/06/2001 I P I 
~- 

Nickel 

Thallium 0.23 B 08/07/2001 13:29 08/06/200 1 P 

Color Before: colo&.qs Clarity Before: clear 

Color After: colorless Clarity After: clear 

Texture: Artifacts: 

Comments: 

- 

---- - - .- . -. . _.. ---- -- - - - ~  - _... __ . - . . . . . - - ... - - .. . _ _ _ ~  . . ~ . .. . . . .. - 
SQAID INOR-OI-AI Report Template: c:\datarev\crreports\\VippFl-r6.rpt . ~ ~ n n  1, Page 2 of3 



Form 1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: Rocky Flats 

Lab Sample ID: 01C0183-002D (Bldg. 777 Solid Sample) OLb G$ LJ cd  L 

Concentration 
Analyte (mgn) C Q - 

Aluminum 0.40 U 

Antimony 0.20 U 

Matrix: AQUEOUS 

Date/Time Analyzed Prep Date M 

08/07/2001 13:31 08/06/2001 P 
08/07/2001 13:31 08/06/2001 P 

- 

Date Sampled: 07/30/2001 

Arsenic 0.20 U 

SDGNo: JUL30 

QC Report No: SD073001 

, 08/07/2001 13:31 08/06/200 1 P 

Receipt Date: 07/30/2001 

Barium 
Beryllium 

% Solids 

0.10 U 08/07/2001 13:3 1 08/06/2001 P 
0.010 U 08/07/2001 13:3 1 08/06/2001 P 

n/a 

Cadmium ' 0.020 U 08/07/2001 13:31 08/06/2001 P 
Calcium 

chromium 
Cobalt 

7.0 B 08/07/2Opl 13:3 1 08/06/200 1 P 
0.10 U 08/07/2001 13:3 1 08/06/2OO 1 P 
0.10 U 08/07/2001 13:31 08/06/2001 P 

Iron 

Lead 
Magnesium 

0.72 08/07/2001 13:31 08/06/2Oo I P 
2.7 08/07/2001 13131 08/06/2001 P 
5.2 B 08/07/2001 13:31 08/06/2001 P 

* 

I 0.29 I I * I 08/07/2001 13:31 1 08/06/2001 1 P 1 ~~ 

Copper 

~ 

Manganese 
Molybdenum 

Nickel 

Phosphorus 

0.020 U 08/07/2001 13:31 08/06/2001 P 
0.10 U 08/07/2001 13:31 08/06/200 1 P 
0.080 U 08/07/2001 13:31 08/06/200 1 P 
1.0 U 08/07/2001 13:31 08/06/2001 P 

Selenium 

Silver 

Strontium 

Thallium 

Titanium 

0.20 U 08/07/2001 13:31 08/06/200 1 P 
0.060 U 08/07/2001 13:31 08/06/2001 P 
0.020 U 08/07/2003 13131 08/06/200 1 P 
0.20 U 08/07/2001 13:31 08/06/2001 P 
0.040 U 08107/2001 13:31 08/06/2003 P 

. Color Before: colorle.qs Clarity Before: clear 

Color After: colorless Clarity After: clear 

Texture: Artifacts: 

Comments: 

SQA ID: INOROI-AI Report Template: c: \da~are~epo~\WippFl_r6.rpt  F O ~  I,  Page 3 of3 



C.O.C. # 

OlC0183#001 Enabling Technology, Inc 
CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST 

SCREENING 
REQUIRED 

OSSIBLE SAMPLE HAZARDS/REMARKs 
ire acid preserved samples DOT hazardous per 40 CFR Part 136.3 Table II? YES or NO 

SPECIAL INSTRUCTIONS Hold Time 

he other known hazardous substances present? YES or NO 
L *  ** ** 

Matrix Date . Customer 
Number Bottle No. 

v!$q 
01C0183- A1 
001.001 

I o  
Gntainer 

(Siw/typJqU~tity) 
500-G I NIA I1 

Time Location 

1’7’30 
iS08A008 (TCLP Metals w/o Hg SW846 131 I )  [ihrshf ~ ’ 

3S08A008 (TCLP Metals w/o Hg SW846 131 l)’p&tsf# ’ P&@&u I I I I I 
._ 

500-G I NIA I1 01C0183- / A i  I SOLID I [ I  r I  

None 

None 

None 

None 001.002 

002.001 

01C0183- 
002.002 

01 C0183- 

I 
pnscrvative ; 

Pt7*-4 Packing 
Sample Analysis 

B l , B 7 0 7  SOLID 500-G I WA I1 

SOLID 500-G I NIA I1 B l , B 7 0 7  
u W 

PD&&gp‘ 
RS08A008 (TCLP Metals w/o Hg SW846 131 lf[kush] f 

None 

None 

None 

Relinquished By: DatJTimc 

Relinquished By: DateZTimc 

W 

Received By: DatJTime Relinquished By: D a f l m c  Received By: DatwTime 

Received By: DateZTime Relinquished By: DatJTme Received By: DatJTic  

FINAL SAMPLE 
DISPOSITION 

Disposal Method (e.&, returned to customer, disposed of per lab procedure. used in analytical process) Disposed By DatciTime 


